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ence; and it is to be expected that the spectrum emitted from
each region will differ from that of its neighbour. This can
be shown to be correct in the following manner. Suppose that
some potassium salt is introduced into the flame in order to
colour it; and that the image of the flame is then projected
by means of a lens upon the vertical slit of the spectroscope,
care being taken that the whole length of the flame is on the
slit at one time. When the spectrum is then examined, it will
be found to consist of three horizontal regions of different char-
acters : one corresponding to the blue cone, another to the
intermediate zone and a third to the outer mantle. There is,
of course, a certain overlapping of the effects; but the main
characters of the various zones are clearly visible.
In the strip corresponding to the blue cone, all the lines
of the potassium spectrum are detectable and in addition there
appears what is known as the Swan spectrum, which may be
due to the presence of hydrocarbons in the flame.* These two
spectra appear upon a continuous background of light which
may be the continuous spectrum produced by particles of carbon
or unvolatilised fragments of the potassium salt in the flame.
In the second, intermediate, zone this continuous spectrum
is not observed; nor is the metallic spectrum complete. Some
of the potassium lines are missing.
The spectrum of the outer zone is found to contain only a
few of the strongest potassium lines upon a completely dark
ground.
This experiment is sufficient to show the complexity of even
a simple " flame spectrum "; but a modification of the experi-
mental conditions takes us a stage further forward. When
various potassium salts are introduced into the flame, the lines
characteristic of potassium are always shown; and when dif-
ferent sodium salts are employed, they all exhibit the D-line
of the sodium spectrum. From this it seems evident that in
the spectra of the flames we are observing the spectrum of the
* The cause of the Swan spectrum has not yet been satisfactorily explained.
This particular spectrum is a band spectrum and it is observed in the inner cone
of an acetylene flame, in vacuum tubes containing hydrocarbons, in spark dis-
charges from carbon electrodes through moist air or hydrogen, in the cyanogen
name and in discharges through carbon disulpMde, chloroform and carbon tetra-
chloride. It appears to be absent from the flames of carbon monoxide or carbon
disulphide.